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0 Soluble covering for cardiac pacing electrode. 



© A biocompatible covering (30), soluble in body 
fluids, surrounds tne fixation helix (28) or an implan- 
table cardiac electa as the electrode, ar.d its 
adjoining lead (18), are inserted intravenously to a 
selected cardiac chamber. The covering size and 
shape are selected for protection cf stood vessels 
ane ctrer body issues durrr.g insertion, and for 
^exposuie of the fixator, element shortly after >t$ 
proper positioning. The covering {30) may be ap- 
plied to the fixation element (29) by a dip coatinQ 
§ process, or formed separately by casting or injection 
melding, far later attachment to the lead (10) dstal 
JJjanc using an aUhsstve. 
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SOLUBLE COVERING FOR CARDIAC PACING ELECTRODE 



Trij invention relates to cardiac diagnostic and 
cnrcnic therapeutic leads, and more particular^ to 
fixation earis in which an electrode incudes an 
ancrwrg element, 

The ur-Uty of cardiac racing eads "s well rec- 
ognized, both for carrying pu*se stimulation SrcralS 
'.0 the ~eart frem a pacemaker, and for monrtcring 
heart electrical Activity frgm outeke the body. 
Many such leads are SLtficiently flexible and small 
in ciarreier for intravenous introduction to a cardiac 
cavity, "hereupon an electrode at the distal end of 
the lead .s implanted /nio the endocardiun to se* 
cure '.he ead. For this purpose, helicai ceils, tares 
and c:he.' anchoring element? are provided, typi- 
cally as part of (he e»ectroce. 

The anchoring element must be sufficiently 
sharp :o penetrate ihe endocardium and secu/O tho 
e'ectrode agairst becoming detached, for example 
due tc contractions of re myocardium. During a 
cruical pence immediately after iropiant and prior 
to full Xerotic growtrt. usually :hree *o twelve weeKs, 
the anchoring element must provide substantially 
ip-e entire force maintaining tna slectroce in ;*s 
selected location. Given these requirements, it is 
not surp* sing that an effective anchoring element 
■nan naccme entangled in :hc vein, heart vaive or 
other tissue encountered during its intravenous in- 
sertion. 

The prob'em has give* ^se to numerous pro- 
pesea solution?. For example. U. S. Patent No. 

to Kane granted August :7. 1976 shows 
a slaeva *hich shrouds the sharp tip of a Nation 
heiix. Out collapses in accorden-jke *ashion ss :he 
helix is turned into the endocardium, in u. S. Pat- 
ent No. * 282.385 to Seeing granted August 11, 
^ SSI . a protective core is surrounded by the hetfx, 
and is ncvaoie axially reiauve to :he helix. A wire, 
attaches to the core, extends through the lead and 
can be pulled after lead Insertion to withdraw the 
cere, exposing the heiix. u. S. Patent No. 
4.1 46.336 to Dutcher et al granted March 27. 1975 
disposes an extensible snd retractable core sur- 
rounded oy the he lot. 

C:her solutions involve making m» fixation de- 
ment movaola. For example, in U. S. Patent No, 
4..taQ.0aO to Murphy grantee CCCOmoer 25. 1979, 
a spt'a! ooii, normally recessed within a guide tube, 
can be stated whereby *t emerges beyond tfie 
tuoe. U 5. Patent No. 3.344.292 ta Bclduc granted 
October 29. 1974 discicses a plunger outside of 
the body whicrr, after release of two locWrg mecha- 
nisms. r$ movable to push outward a barb-like tip. 
A somewhat simitar arrangement, involving a plati- 
num piston movable to push a harpoon -shaped 
ancno' beyor.ci 'he end of a tuhiiiar eleciroce. is 



shown in U. S, Patent ^0 4 25B.724 tc Balatet al 
grantee* March 31. 1981. 

Such devices, while satisfactory in certain re- 
spects, are undesirable ?n that leads employmg 

5 them must 12vc a iarger diameter. They often 
-squire additronaJ tools, for example a stylftMype 
screw driver fcr rotating t*ie helix. Further, such 
devices are often overty complex, diminishing th.eir 
reliability anc raising the ccssibHity of a current 

-o leakage path oetween conductors of biooiar seads. 

Thc-reforo. T is cn cbiccr. cr the present irvcr- 
lien to provice a smccth. /cunded covering fcr the 
anchoring element cr a cardrac endccbrdiai elec- 
tron* !.u faahcut* intravenous insertion ct ttie else- 

<s trode. 

Another object of -he invention is to provide 
such a covering *-nich is scluclC in Dgdv f'uids. 
thereby :o expose ihe ancrenng eienent at a 
specified time after M.s initial 2 nser;icn sr-o t-ne oody. 

so Yet another ociect s :o provice a simple, non- 
nechamcal means fcr covering fixation mecha- 
msms Curing irlravencuS insertion of a pacing eiec- 
trode having an anchoring element -*ithcut requir- 
ing any longitudmai relative mcvement between the 

2S electrode and anchoring element. 



SUMMARY Or ThE INVEMTION . 

30 

To achte-ze these arc? other objects, there is 
provided an intravascular ead implantable inside a 
oatienfs body. The ead includes an electrode hav- 
ing a fixation element for ef?ect;?ig penetration into 

:»s encccsrdiai issue at a selected location to secure 
the electrode at tre selec:ed ocation. The ead 
includes one or more flexible electrical corductors, 
ana one cr mere flexible, biocompatible o:electric 
Ufieaths surroundir.g :he conductors along suostan- 

40 tially their entire iength, A coupling means elec- 
tnc$i'y arci mechanically joins rha Rlectrorifi tn a 
dis:al end of the conductor, whereby "he conductcr 
snc elecirode transmit eicctxica signals from the 
selected location to the lead proximal end. A 

45 biocompatible cove^ng surrounds the fixation ele- 
ment and facilitates intravascular rnuvernant uf the 
electrode. The coverirg is scluble in oodiiy fluids 
end has a thickness selected tc allow at least a 
predetermined minimum wne for the intravascular 

so insertion of the lead and electrode, and fcr the 
posiUoning cf tr.a electrode at .east oroximato to 
the selected location, jefure the covefing oissoivos 
sufficiently tc exoose the fixation element ar.c per- 
mit the penetration. 

Mannitoi. and oiher sugar derivatives, ^.ave 
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been Wid $u table rcr crrrTu, ine crjvori.ig, wrich 
can be produced &y doping the Nation eierrent 
into a ceaker containing the manniiol or other cov- 
ering constituent at a temperature *i$tuly above ts 
me : ling point The fixation element is removed. 
cooling tfte element ajong *irn a portion of ma- 
terial aohenng to it Alternative?!/. :he covering can 
be prc-forred as a csosule, wrth a bcre formed in 
tr.e capsule for acccmmocating the fixation ele- 
ment. An adhesive is the- used to ioi* the covering 
13 ;he electrode, with iha fixaben eement nsioe the 
bora. 

Anotre* asoect of 1Mb jresent invention i* an 
apparatus far J acilita;ing intravascular insertion of a 
cardiac pacing elec'rcde The apparatus induces a 
r;iccD^oatible : non-py roc, eric covering subsiarti al- 
ly surrcunaing a fiyaticn element of an 3:ectrcde. 
The covering s soluble i n oodily 'lu<ds and hes * 
tniexness selected tu allow at least a preoetet- 
mred :ime for intravascular insertion of ;he e-ec- 
trode at least predate a se^cteo location irside 
the hooV of the oat'ert, before the covering dis- 
solves sufficiently to e*0C$e the Nation element to 
permit panellation of the fixation element into body 
t-.ssue at The sheeted location. 

As znotfre* aspect of r& >nv&rtton, tfrerx 
disclosed a process for ceasing a -i>ation dement 
ot a body inpiarrtaoie elOCUOCe. including the 
steps of: 

(ai Sheeting a uiuccmoatibfc, non-py^g^nic 
rratejial sdvOJe m bcrfiiy N-ids ar=d hav ; ng a mcur- 
irg point suostantiasiy accve r-ormal body tempera- 
ture, a no heating :ho material to a tarn per 3ture 
sightly atc\'B its rnelnrg point; 

(b> cippmg a :ixatjcn element cf a body 
impiamaoie alectrcce mtu * solution of the material 
maintained at said temperature 

(q) removing the "xstion element, along with 
an initial pcrrion of tne matenaj adnering to the 
fiction element, from [he solution and permitting 
them to cool- a sufficient time for said initial ponicn 
:o at least partially solidify; 

id! Cipping said :ixation element and miriai 
portion into tte solution -or a time suffrcent vo 
perm-t a subsequent portion of the material -0 
a.irwe to the initial portion: and 

.;e) re moving the fixatron element, initial por- 
tion 2nc subsequant ponion from th» solution, and 
permuting ifcem to r.no\ to an ambient temperature. 

Steps fct) and (e> may be repeated until the 
thickness of the covering -s sufficient *cr <ne de- 
sired digsoMrg Urr.e. 

A covbt"^ -.n accordance with the present in- 
vention, wether pyefcrmed or applied through dip 
COatifg, forms a smooth, alunl distal tip for it? 
assoc^tec -ead. ailovrng an gxpsditious. intrave- 
nous insertion of the ead. without corcern that the 



Nation eiemcnt wil 5 snag upon, -ear or cihaiwrsa 
damage the vein or any other tissue as it travers 
toward the heart, A 3hort lime artar :no electrode 
rescre$ the selected cardiac chamber, there i$ a 
s sufficient dissolving of the covering such thai fre 
Nation eiement is expuseu and ready m penetrate 
:ne endocaroium. 

Du& :o rhe many marshals suable for the 
covering, wnich'incluae various sans and polyvinyl- 
■0 pyrcMcone as well as ;he aforementioned sugar 
dervatives and rurthaf cue to controlling the cover* 
ng ihickness. a wide range or dissclving times »s 
avaiiablo. so t^at a particular covenr«q can be tai- 
lored to the expected :ime for a canicular proce- 
ss cure. Further refinement \% 3-ovided oy the prefcr- 
mRd capsule, dus ;o pranced contrnl ever size, 
thickness and surface area of tne covering. 

20 IN DRAWINGS 



For a belter aopreciaticn of these and o-her 
featuce^ *nci advantages, reference is made \o the 
rcilowing detailed descriphor-. and '_ne drawings, in 

•*ricn: 

figure 1 is a side sectional vie* of the distal 
end region nf an implantable, peshiva fixation, car* 
d:x lead; 

Rgure 2 »s an enarged side view snowing 
the lead of Fgnre 1 provided with a soluble cover- 
ing sn accordance with :he present invention; 

Figure 2 is a view similar to t^at nr = ?gure 2. 
illustrating the cove'tr.g at an tnterm^niate stage of 
35 its formation; 

Figyre 4 a a bide vievv of a lead provided 
a second embod-.Tient ccvering; 

Figure 5 is a sice *?|yvaiion of a lead pro- 
vided with a third errboo?ment severing ocmprlsing 
a nciced ho; 

Figures 6 ano 7 are side views of leads 
provided with covering com on sing pre-mo.cied lips: 
and 

Figures 8 ana 9 are top and side views, 
a* respectively, of a Tool u^ed in -orrning soluble 
coverings pursuant 10 the pfeserir invention. 



SO DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 



Turning now to 'h* c rawing?, *.herc ig ^hown in 
ss Figure 1 &9 di$ta! end region of an implantable, 
pesitive fixation, uardiac toaa 16. Devices audi as 
lead 16 typically are insered intravenously, for 
fixamnle into the subclavian vein or the cephalic 
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vem. zri crogressivcty :-noved toward me heart 
untu *.~e Jistal end reaches a selected cardFac 
chamber. rt:th the distal Up positioned at a se- 
ise tea ccauon, the lead proximal end, ^lill outSjde 
of *e accJy. is maneuvered to implant the drsta* tip 
ir'o the jrcccarcium. The imported ead transmits 
eiectncai s:$nais between the selected location n 
the ^eart ard the ead orox-mal end. for cne or 
both or **c purposes: to monitor heart elec:ncai 
activity st ire seiected ocacior, and to Cirry stir^rj- 
ac:ng serais to the selectee '-cation frcm a puise 
generator ;^at shownj connected \o tr.e lead o<oxi- 

To transmt the electrtcal signals :he=-e : s orc- 
/ided ar e.ectrical :xnductor. srewn n Figure I as 
a ccuo'e-fcund eorl 18 forrc'eu of a meter ^:loy. 
Tre c:t: provides maximum flexibility ror conforrr.- 
irc, Jo fe /eir. with minimal strata on the corouc- 
tcr. At :no "-istal end of th ead is an elec:rcce 20, 

?. rjloti." ! .im alloy :nmp tube 22. A ftex'bie. diQteCtn'C 
sheash 24 surrounds tfce coii and crimp hjoe. A 
suitabe material for <he sheath is silicone rubber. 

£ier;!roc2e 20 i$ porous, having a screen 26 
forced M a olatinum a.ioy. Screen 26 aids in 
C"ron;c f^aticn, thereby fibrous connective tssue 
intertwines *'m the screen :c *Vmiy secjre alec- 
Uode 2C Fbrous encapsulation, however, can take 
*eeks. a.-:d it i$ essentia! to provide a means for 
positive v securing the lesd -distal end during the 
time .m^eciaiely following implantation. To rhis 
en a. ihe*e >s provided a -ivation helix 28 of o^ati- 
num £:;cy He-ix 28 has a sharp point at its I'Stai 
end. *l-'Ch readily penetrates the endocardium 
Upon .rifal penetration, the netix is nanipulated 
frcm re ?fc*rnai end of lead 1ft. whereby it 
rotates ciccKwise. to further penetrate the tissue, :o 
the zon\ of ffrnSy securing electrode 20 at rhe 
dssiurateu endecardiai location. 

A z.\zc\eiq associated with helix 28 is t?".at i-s 
sharp up -s capable of snagging and becoming 

valves, or reart valve. Consequently, the physician 
usiry ead 19 typically is advised to rotate the heiix 
counterpoise, which fends to draw :he sharp 
pciri; ire helix away frcm the 'issue >t encoun- 
ters, to -^nirnize ihe potential tor entanglement. 
Alternatively, protective devices, such as those cis- 
cussed acave, have been employed. 

FiQLre 2 illustrates lead 18 with a covering or 
rjo 30 minted at its distai end in acccrcance with 
tr.e present invention. Tip 30 Is soitd, and adheres 
to hthx 28. screen 26 and 'he distal er.ri of sh»ath 
24. The outer surface of tip 30 is generally soher- 
ci3. Hcwever. the precise surface configuration is 
ret sc imowtant as the fact that Lip 30 is arr-ooth. 
rewnded and blunt, and that it comoietcly sur- 
rounds fixation helix 28 io protect intravascular and 



ether tissue frcm the fixation rjelix, particularly its 
srarp point 32. 

TiD 30 is composed of a non-sexte, oioccm- 
patiblo and nor:-pyrcgcnic i^aiorial. Aiw r tho ma- 

$ :griai must be sof'uote in body fluids /pardcuiarly 
b:cod), within a temoerature range encorrpasssng 
normal body :em.3era?ure C). further, tho 

material of tip 30 must msurlain its sfryCiyral integ- 
r'ty in an env-ro^ment of body fluids at or about 

;5 ncrmat oody Temperature, »n that it should not 
undergo olastic or elastic deformation as it cis- 
soives- UsusJly th« structural b-ragrity requirement 
a satisfied if the .T.eHng point of the tip is substan- 
tia^ above nqrrral body tenoeratures. in fact pref- 

'5 eratey 60* C cr h gher. 

In cne example. t;p 30 has been formed of 
panned, chemical formula C;H.rO<- Mannitcl -as 
u mci;ing point of abou i$7" C.. ar.d one grim 
dissolves in accul 5.S •nillillters cf water, with sclu- 

& tffffy tmng greater ft hot n&ter. Marm/tot in g:s$$ 
beaker ^as first heatec :o a temperature between 
177* ard 182' C slightly above its meting point, 
and maintained at thai temperature. The aistal enci 
of lead T8 '^a$ inv'iersec :n 'tie mannitol soiu'jou 

25 for a brief time and withdrawn. A portion of trie 
mann:tof achered x he»ix 23, forming a core por- 
tion 34 as illustra:ed hi Figure 3- Away trcm -.he 
beaner, ^eiix 28 and core portion 34 were allowed 
to cool a sufficient t:me for the core portion to 

w solidify. This cooung requrred abcut five secencs. 

Follcwing reeling, the head distal end *as dip- 
ped into me n annuel meit once again, Lhen with- 
diawn a her about nna sscn^ri. A sacond portfon =f 
the mannirol malr, adher»rg ro r.or« pcrtion 34. helix 

as 28 and screen 26. was surficient <r combination 
wth the corQ poiiion to fc-rm cio 30 as -ilu&rated -r 
Figure 2. The spheroid tip configuration resuJts 
from the natural surfacu tension Of the mannitol 
meit as it acikiifiaa. A t'p formed in ihis manr&r 

-i? dissclves in water heated to abaci 38 C. «n aocut 
three and one-half minutes, 

consistently satisfactory lead tps. The results in- 
dicate that the precise temperature oJ the mannitO* 

j s melt is not critical, so long as it is maintained in 
iouirj form, slightly above the melting point. Like- 
wise, the duration of each dip coating is not critical, 
although it must be sufficient for aoherence of 
subsequent manmtol 'ayers while not so long as to 

$o melt manmtol previously soh'Cified onto the lead. 
Finally, as the numoar of dip coatings required is 
largely a function of cesired tip size, certain tip 
designs may require substantially more t^an -he 
two dip coatings described. 

55 The dissolving lime for tip 30 in body fluid is 
controlled principally by the dp materia], surface 
area and thickness so that increased dissolving 
times can b9 provided, if desired, by increasing the 
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1ip Lhickness. Tie ma«r concern s -thai '.io 30 be Of 
sufficient s<ze to ensuie that lead 16 can be di- 
rected intravenously to :ne selected cardiac cram- 
bar prior to axpcsure jf helix 28. pgtliculariy at 
point 32- Also of corcem :s that within a reason- 
ably short time after insertion, tip 30 is ccmpietery 
dissolved to expose nelix 28 for the implanting of 
electrode 20. 

While the above example involves mannitol. 
other sugar cerivatives staole at temperatures be- 
low 60* C. are mutable substitutes, for example 
dextrcse, sorbose, sucrose, and glucosamine. Also 

i.cahlA certain *air* trr avjwnrJH minium chlo- 

r:de. potassium srlnrrde and sodium caibonate, A 
runner su,ta&:e constituent s polyvinylpyrrolidone 
■ PVP). These materia* are suitable, as well, with 
r.on-herica fixation eiemerrs. 

The dio process described above, when used 
t.o form tip 30. rerris to trap air which expands duo 
tc heating, anc can cause undesirable formation cf 
buobles in tte -ip. In SLCn cases, t is advancs- 
geous to controJ the cegree to which the lead distal 
end is submerged nto the constituent melt Fof 
example, Figure 4 iNustrates a lead 36 in which a 
*ip 40 entirely su'ounds a fixation helix 42, T-p 40 
does not abut a sheath ±4. but leaves a prcximal 
portion 46 of a screen 46 exposed. As a result cf 
such rjontrcilea submersion, air can escape 
Through proximal crsrTtan 46, and later the proximal 
oortron facilitates ethylene cxide sterilisation of the 
sad distil end. 

For improved control over the Sice and snaps 
of !he so<uWe tio. a tip 50 for a lead 52 i3 fcrmec 
ay a casting or injection molding of a constituent 
melt. The "ip surrounds a r.elix 54 and screen 56. 
io abut a sneatn 56. As moicated at 00. the profile 
cf the tip along its side s linear, white a ?ou>Kted 
Dlcnt cistat end 62 is retained. This allows a reduc- 
tion of tip diameter to the nominal lead diameter, io 
furrier facilitate intravenous insertion. 

Another memod of controlling the size and 
shape cf the Hp is to preform the tip by casting or 
injection molding. Fgure 6 illustrates a lead 04 with 
a screen 65 and fixation nelix 66 affixed to 2 
conductor which ■$ surrounded by a sheath G8. 
Surrounding the helix and screen :'3 a preformed tip 
or capsule 70. fixeo to she2th 68 using an adhesive 
at 72. Such adhesive can be the mo.<en material 
itself In the case cf manmtoJ, a heated syrup of 
fructose and sucrose whicn solidifies upon coolirg. 
or syjups of other sugars (mannitol, sorbitol, etc.). 
A large diameter opening 74 is formed in capsule 
?0 to accommodate screen 65, while a cylindrical 
aore 76 of greater ceoth accommodates holix 66. 
As indicated by broken lines at 77 and 78, bore 76 
can be shaped to provide a substantially uniform 
thicxress In capsule if desired. Or.e oi more 
openings, as indicated at 79, can be formed if 



ce&red to facilitate sterilization and increase the 
caosule surface ar^a exposed to bodily fluids dur- 
ing lead insertion. 

Although it requires an adhesive not needed in 

5 t.ne dip coaling or cirect mold approach, a prefor- 
med rip has several significant advantages. First, ft 
affords maximum control over the rip size and 
Shape, so that a comparatively precise dissolving 
time can be achieved by appropriately selecting tip 

to constituents and tip thickness. The resulting con- 
sistency among many tifte .-anders '^e preformed 
tip the preferred choice for Tiass production. Also, 
tns orcformsd tio rcouires less of tre 'io constitu- 
ent In ^articular, ro constituent is provided where 

•= ncne is needed - namely, in the cylinder defined 
by me fixation hefix. This factor ccntrbutes to mere 
predictable dissolving t;mes as well as materia* 
savings. Preformed Fjps are more amenable to be- 
ing installed or replaced on site. Finaliy, censtitu- 

to erts that cannot be nreited oecause of their ther- 
mal ns'.abiliiy. but which have the desired dissolve 
•ng propeitres, can be tamed into a tip such as tip 
"0 oy compression or molding, cxampies of such 
constituents are lactose, lecithin m combination 

2S with ctfer materials, ana glucosamine. 

In Figure 7, an alternative preformed tip or 
capsule SO is mounted to a .e*d 92 over its fixation 
helix 84 and screen 86. A felicai bore 69 is formed 
in tip SO, of a size and shape to accemmodate 

70 helix 84. so that tip 60 is secured lead 82 by 
turning it clockwise upOc (ne nelix. So mounted, tip 
60 depends less -jpon an adhesive, and may not 
require any adhesive to cornea It ?o a sheath 90- 
Shown r Figures 8 and 3 is a forming tool 92. 

jS which is an aiuminem block including two opposed 
sectfons 94 and 96 hale tcgether by socket head 
screws 38 and 100. The Opposing walls of sections 
g4 and 66 are cut away tc form cavities t02. 104 
and 106 when sections 94 and 66 are mounted 

«o ™th respect to each ctfcer 2S shown *r> ft\e figures. 
Spacers ircicated at 1QS. maintain; a sdght gap 
between sections 94 an* 96. preferably of about 
0 005 inches. 

The cavities are substantially identical in 

a5 shape, although tney can ee rormeo in airfgrsni 
sizes corresponding to tips of different selected 
$i2e$- Cavity 104, for example, includes a tip for- 
mcng segment 110 and an uoper chamfered seg- 
ment if 2- "Hp forming segment 110 *as fre de- 

so sired cylindrical sides and rounded base to form 
She desired blunt tip. while rtamferert segment 1 12 
facilitates insertion cf "ips prior to their shaping, 
and also serves as a temporary catch basin for 
excess melted lip material. 

ss Forming tool 92 is used to control the size and 
shape of a soluble tip formed by the tip process 
described in connection with Fgure $ 2-4. More 
particularly, the oao d-stal end -s dipped in the 
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:?&r.r.::£\ sciuticn, permitted to ccol. Ten dipped 
again, t w i2 process being .eoeated a suffic-ent 
r umber cf femes to form a hp larger ihan the 
-aesnec %4$- Then, after healing forming tool (32 !o 
a des.'3C Lemc-crMure, preferably slightly ovw ihB 
man n not n siting point, the t-p formed by dip coat- 
ng is Tcmsntanly .nserted : n<o the cesirec one of 
rjwrias '.02 • IDS. then quickly withdrawn, the 
zesirec t-me witfjn the chosen cavty being a frac- 
'icn of 3 second. During this brief insertion, me 
heated cavity *ali mens ths excess mannitoi, 
.vhereucon tne meit js remcved by draining 
:hrcuqh the gap Formed by spaces 108. Part of the 
e*cess /rarmtol rreii : s cnllacted criefly in cham- 
fered segment K2 befo<e crainage. Wh!ie not neo 
essary, re t;o can be rotated slightly about a 
/artic* axis ivhile Inserted, to further ensure >ne 
cesired Cf mdrical sides and blunt end. 

W"&:~er formed by Cip coaling, direct mo'Cing 
"Dr mc 5 ded separately 'Of later attachment, a aoluole 
? d ,n accordance with the resent invention 'en- 
ters cardiac pacing lead implantaticn safer 3nd 
:ess traurratic tc the patient. As t is moved toward 
ire heart through a selected vein, the 'rp dissolves, 
bu; at a sufficiently slow rate to prevent exposure 
li the Nation helix cr ether faaiion elemert. until 
rh e elecirode *s at least near to i'.s selected location 
along Lhe endocardium. The smooth, rounded and 
blunt t:p m 'act expedites intravascular lead mser- 
hen. The up thickness and constituent can be se- 
lected in accordance with the anticipated insertion 
lime, "ifrt pamcuiar accuracy in :he case of a 
preformed vp or capsule- Truss, witfin a brief pe- 
riod ot t:mc after proper positioning, the -ixatios 
hshx or other fNacon element can be manipulated 
frcn -uts:de «he botfy, m the J$uai manner, to 
secjra ms si eel rode. 



Claims 

'J. An .ntravascular lead implantable irslde a 
patient : chiding; 

an electrode having a fixation element 'or effecting 
cenetraticn into endocardial nsaue a selected 
location :o secure said electrode at said selected 
loeatiem a flexible electrical conductor; a flexible, 
biocompatible dielectric sheatn surrounding said 
•inductor alnrig substantially the entire length 
thereof- and a ccupling means for electrically and 
mechanically ;'cining said elsciroce to a distal end 
of said conductor, whereby the conductor and elec- 
trode rransmit electrical signals between said se- 
lected location arri a proximat end of said conduc- 
tor aro 

a biccomcatibfe covering surrounding said fixation 
Clemen for facilitating intravascular rnovarnant of 
said eecirode, said covering soluble in fcedy fluids. 



$;ab!e in an ambient environment, having a melting 
ooint of at least 60 ' C. tending :o maintain its 
structural integrity n 3n environment of tcaily 
: iuids at approximately body lemoeralure. and hav- 

^ mg a ihickness *e.ected to allow at "east a pre- 
determined minimum 'jm© for the intravascular in- 
sertion of sa<d !ead ano e-ectrode and the position- 
ing cf said electiode at east proximate said se- 
"ected location, before said coverng dissolves surfi- 
ciently to expose said fixafcon element and permit 
said penetratior.. said covering censisiirg substan- 
tially of at east one ot the Mfcwing constituents: 
:nannitoi; cextrcse: sorbose; sucrose: sodrum chio- 
r:cle: potassium -hloride: and sodium carbenate. 

?5 * The aooaratus or xtravescular lead of Claim 
1 2 or 3 wherein: 

said covering comprises a preformed capsule wtth 
neans forming a bore in £aid capsule for accom^ 
mcdating $ard fixation element, and m^ans joining 
20 ^aid capsulo wi(h -espect to $aid electrode with 
said fixation element inside cf said bore, 

5 The apparatus nr intravascular i Ha d at Ctaim 
*i wherein: 

?aid joining means comprises an adhesive. 

8. The apparatus or intravascular lead of Claim 
4 wherein: 

said fiction element is a heiix, and said acre nas a 
nekai shape corresponding to the shape of sard 
-e!ix. 

30 7. r he intravascular : ead of Claim or g 

wnerein: 

said erectrooe includes an electrically conductive 
and core us eiectroce pcrtron proximally of said 
fixation eiement, 
js 9. The intravascular lead of Ciaim 7 wherein: 

said covering overlies pan of said pcroLS electrcde 
portion and leave 9 the remainder of said parti on 
exposed. 

1. An *ppajaeu5 tor facilitating .ntravascu'ar in- 

u) zer.'MW of a body implantable cevxe, comprising; 
a body-impiantabie device, a fixation element at a 
distal er,d 01 said device, and a bioeomoatible. non- 
pyrogenic ccvering suostantially surrcunding said 
fixation element, said covering having a metting 

45 point of at least 60 ' C, being stable in an ambient 
environment, soluble in body Mu:d$, tending to 
maintain its structural integrity in an environment of 
bodily ftutds at approximately body temperatore, 
and reaving a '.hickress selected to alio* at least a 

$0 predetermined time tor the intravascular insertion 
cf said distal end at least proximate to a selected 
location inside a bedy of a living arnmal, before 
said covering dissolves sufficiently to axpose said 
fixation aSamsnt to permit penetration of the fixation 

« element into body tissue at said selected location, 
said covering consisting substantially of at least 



BNeOOCl&^P Q337035A1 F * 



EP 0 33? 035 At 12 



one of ? »he Rowing constituents: mannitol; dex- 
trose; sorbose: sucrose; scdium chloride; sodium 
carbonate, and potassium chloride. 

2. The apparatus of C?aim 9 wherein: 
said body implantable device cc morses a cardiac 
cacmg electrode. 

9. The apparatus of any preceding Claim 
wherein: 

$a>d covering is termed by dip coating a material 
comprising said covering in liquid meit form gnto 
sasd fixation element 'or solidifying in surrounding 
clarion \o said element 

10. The apparatus of Claim 2 wherein; 

said electrode fncudes an electrically conductive 
and porous screen located oroximally of satd fix- 
ation element and said siecirode is selectively dip 
coated to cover said fixation element and a po/feon 
oi said screen, "eavicg the remainder of 3aid 
screen exoosed. 

1 1 . A process roi coating a fixation element of 
a body implantable electroae, including the steps 
of: 

(a* selecting a biocompatible. non-pyroyenic 
material soluble in bodily fluids and having a melt- 
ing point substantially above normal body tempera- 
are, and heating said material to a temperature 
lightly above :ts melting point; 

lb) dipping a fixation earner* of a body 
implantable electrode into a solution of said ma- 
ta/tal maintained at said temperature; 

(c) removing said fixation member, along 
with an -initial portion of said material aoharing in 
said fixation member, from said solucion and per- 
mitting them to cool 2 sufficient time to allow said 
first portion to at least partially solidify: 

(d) dipping said fixation memoar ana ma* 
serial portion, alter said coding, into said solution 
'or a time sufficient to permit a subsequent portion 
cf said material to adhere to said initial portion; and 

(o) removing sad fixation memoer. initial 
pnrrion and subsequent portion from said solution . 
and permitting 'them to cool to 2n ambient tem- 
perature. 

12. The process ot Claim 11 including the 
drifter steps of: 

repeating steps ;d) and re) unrji the combined 
thickness of said initial portion ana all subsequent 
Dgrtigns is at least a predetermined value. 

13. The process of Claim 11 or 12 including 
the further step? of: 

providing moans definirg a cavity having a se- 
lected size and shape, and heating a wail forming 
said cavity to a. preselected temperature at .east as 
>iigh as the maiting point ot said material; and 
with the combined thickness of said material por- 
tions being at least said predetermined value to 
form a tip larger than said cavity, momentarily 



irserting saic trp into said cavity iQ m^lt excess 
material: and 

draimrg said excess material from said cavity. 
14. An intravascular lead implantable inside a 
a patient, including: 

an electrode having a 'ixation element for effecting 
penetration into endocardial tissue at a selected 
location to secure saia electrode at said selected 
location; a flexible electrical conductor, a flexible, 
to biocompatible d:e>ecuic sneath surrounding said 
conductor along substantially the entire length 
:rereof; and a coupling means for electrically 2nd 
mechanically jcinrng said electrode to a distal end 
cf said conductor, thereby the conductor and elec- 
ts rrcde 'rarsmit electrcal signals between sard se- 
lected ocarion and a proximal end of said conduc- 
tor, and 

a biocompatible covering surrounding sajd fixation 
3lement for 'acililatirg intravascular movement of 

20 said electrode, taid covenrg soluble : n body fluids, 
stable in an amoient environment, havuig a melting 
point of at east 60 ' C. lending to maintain its 
structural integrity .n an environment of bodily 
fluids at approximatley t)ody temperature, and hav- 

?s us a thickness selected to allow at least a pre- 
determined minimum time for the intravascular -n- 
sertion of said electrode ana the positioning of sard 
electrode at least prcximate sard settled .ccation, 
before said covering dissolves sufficiently to ex- 

30 pose said fixation element and cermit sairj penetra- 
tion, wherein said covering is forrred by dip coat- 
ing said fixation element with a liquid meit of ma- 
:eiial corronsing said covering. 
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